The role of membrane lipid in the platelet storage lesion.
Because of their hemostatic and structural importance and their chemical and physical lability, membrane lipids are likely to be involved in the development of the platelet storage lesion. Chemical analysis using the new method of high-performance liquid chromatography with laser light scattering detection (HPLC-LLS) reveals platelet lipid to be composed of more than 22 individual components, the most abundant of which are phosphatidylcholine (PC), phosphatidylethanolamine (PE), cholesterol (C), sphingomyelin (SM), phosphatidylserine (PS), and phosphatidylinositol (PI). Surprisingly, an asymmetric distribution of these lipids is maintained in the resting platelet with PS concentrated in the inner leaflet of the plasma membrane. The exposure of PS may be important in platelet activation because of its powerful procoagulant effect. Studies of the effect of blood bank storage on platelet lipid composition have repeatedly shown a steady loss of all components, which may be temperature dependent. Studies of platelet factor 3 activity and flow cytometry of stored platelets have revealed the lipid is lost through the process of microvesiculation. Coupled to this storage induced depletion of platelet lipid is a loss of more than half of the potential capacity of lipid-dependent platelet functions by day 5. The most likely underlying mechanism for this loss of lipid mass and functional capacity is lipid peroxidation, a process that could be blocked with antioxidants. Lipid peroxidation may also interfere with other membrane constituents such as glycoprotein IIb/IIIa and the aminophospholipid-specific translocase. Thus, lipid peroxidation should be a major focus in studies aimed at preventing or reversing the platelet storage lesion.